Evaporative cooling is a prerequisite for avian occupancy of hot, arid environments, and is the 27 only avenue of heat dissipation when air temperatures (Ta) exceed body temperature (Tb). 28
. Additionally, these studies provide details on the thermal 142 equivalents and specific equations used for calculating MHP and EHL. 143 We opted not to include physiological data on nocturnal species from earlier studies 144 increasingly high Ta (see Lasiewski et al., 1966) . Consequently, as birds increased EWL with 150 increasing Ta, the low flow rates allowed chamber humidity to build up to high levels, impeding 151 birds' capacity to dissipate heat. Lasiewski et al. (1966) demonstrated that by increasing flow 152 rates, water vapor pressure inside the chamber decreased, allowing birds to tolerate Ta values that 153 earlier work had found to be lethal. Previous work by investigators measuring EWL among 154 nocturnal species used low flow rates across all Ta (e.g., 830 and 1,262 ml min -1 [Ligon, 1968] ; 155 1,500 ml min -1 [Coulombe, 1970] ; 2,000 ml min -1 [Ganey et al., 1993] ), whereas the studies 156 included here all used flow rates ranging from 2,000 up to 30,000 ml min -1 . Hence, by 157 implementing similar experimental protocols between measurements we were able to minimize 158 noise in our data and permit direct comparisons among species. Two of the nocturnal species 159 included here (Caprimulgus rufigena and Caprimulgus tristigma) were measured during their 160 diurnal rest phase, whereas the remaining nocturnal species were measured during their 161 nocturnal active phase. However, the influence of the circadian cycle on EWL among birds 162 appears small, with EWL marginally lower during the rest phase, whereas EHL/MHP is 163 seemingly unaffected (Bartholomew and Trost, 1970; Weathers and Caccamise, 1975; Weathers  164 and Schoenbaechler, 1976). Thus, we do not believe that the inclusion of these two caprimulgids 165 significantly influenced our results. 166 167
Data analysis 168
To quantify variation in EWL and EHL/MHP we fitted the following three models with period 169 active representing a two-level categorical predictor (i.e., day or night) and three continuous 170 predictors: body mass, the thermal gradient between Ta and Tb (i.e., Ta -Tb) and the body mass : 171 rates and EHL/MHP ratios represent species averages recorded at Ta = 46°C, as this was the best 10 compromise between maximizing sample size and the data available for high Ta. Given that we 186
included Ta -Tb in models (b) and (c), we removed incomplete cases at Ta = 46ºC when Tb was 187 not known due to a bird moving out of range of the antenna receiving the Tb signal. Prior to 188 fitting models, we log10 transformed EWL slopes at Ta between 40 and 46°C, EWL rates at Ta = 189 46°C and body mass to correct for skewness in the data. (Table S1 ; Jones and Purvis, 1997). Lastly, seven species were represented 209 by one or two individuals at Ta = 46°C (Table S1 ) and we tested for the influence of sample size 210 by running two analyses, one where all species were included and one excluding species for 211 which the data came from fewer than three individuals (McKechnie and Wolf, 2004a; Londoño 212 et al., 2014). The results from these duplicate analyses were quantitatively similar (i.e., estimated 213 effect sizes with standard errors overlapped) and we therefore present the results for the entire 214 data set only. 215 216
Results

217
Nocturnal species had significantly shallower EWL slopes at Ta between 40 and 46ºC compared 218 to diurnal species (Table 1) . However, among nocturnal birds EWL slopes were noticeably 219 shallower within non-Strigiformes (i.e., caprimulgids and Australian Owlet-nightjars; Figure 1 ). 220
Body mass strongly influenced EWL slopes (Table 1 and Figure 1). 221
Body mass was the most important predictor of EWL at Ta = 46ºC ( Table 2 ). The 222 regression estimate for nocturnal activity was negative, indicating that nocturnal species had 223 lower EWL than diurnal species of a similar mass (Table 2) . However, the effect of nocturnal 224 activity was weak given its relatively small effect size (Table 2) . Among nocturnal birds, non-225
Strigiformes members displayed lower EWL at Ta = 46ºC compared to diurnal species of 226 comparable Mb, whereas EWL for Strigiformes (i.e., owls) was generally similar to that of 227 diurnal species of similar size ( Figure 2) . Consequently, the removal of owls from the data set 228 resulted in nocturnal activity having a stronger effect, although it remained statistically non-229 significant (period active nocturnal = -0.09 ± 0.07, t = -1.28, p = 0.21). Neither Ta -Tb nor the 230 interaction between Mb and Ta -Tb had a significant influence on EWL at Ta = 46ºC (Table 2) Our analysis revealed that increases in EWL with increasing Ta are significantly shallower in 245 nocturnal species, but that neither EWL nor EHL/MHP at Ta = 46ºC are significantly lower. 246
Although our analyses were constrained by the small number of species for which suitable data 247 are currently available, one pattern to emerge concerns differences between the two major 248 radiations of nocturnal birds for which data are available. Whereas the data for caprimulgids and 249
Australian owlet-nightjars appear to be consistent with our predictions of more efficient 250 evaporative cooling in nocturnal birds, the EWL of owls is similar to that of diurnal species. 251
Consequently, the lower period active estimates within our EWL models appear to be driven by 252 caprimulgids and Australian Owlet-nightjars, rather than being representative of a generalized 253 evolutionary response to nocturnal activity. Indeed, the removal of owls from the data set 254 resulted in a more negative effect of period active on EWL at Ta = 46ºC, although the effect 255 remained statistically non-significant, likely a corollary of the small sample size. 256
We did not find consistent support for our prediction that nocturnal species have higher 257 EHL/MHP ratios at a given Ta Strigiformes) precludes rigorous statistical comparisons between these two nocturnal 296 evolutionary radiations, but the observed variation in EWL and EHL/MHP between them is 297 arguably biologically relevant with regards to water conservation and dehydration avoidance. 298
However, we argue that the inclusion of data for nocturnal birds from the literature, where birds 299 were exposed to higher humidity due to lower flow-rates, would result in greater noise in our dataset. Indeed, earlier EWL reviews that collated data across myriad studies acknowledged the 301 possible addition of extraneous variation due to differing experimental techniques and conditions 302 (Crawford and Lasiewski, 1968; Williams, 1996; Tieleman and Williams, 1999) . 303
The apparent disparity in EWL and EHL/MHP among our nocturnal birds likely reflects the 304 ecological differences between these groups. During their diurnal rest-phase, owls often select 
